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has a hydrogen over-voltage in excess of that of polished platinum
by about 012 volt, iron an over-voltage of 0,08 volts. Since
these metals from the principal constituents of the electrode ma-
terials for hydrogen-oxygen electrolytic generators it is of in-
terest to tabulate the respective over-voltages in respect to each
gas and to compare the data with the corresponding figures for
platinum.

Electrode Material
	Oxygen Over-voltage 2
	Hydrogen Over-voltage 3
	Total Over-voltage

Polished   platinum . . ......
	0.44
	0.09
	0.53

Platinised platinum * .......
	0.24
	0.005
	0.245

Polished nickel . Spongy nickel. . Iron , .........
	0.12 0.05 0.24
	0.21 0,08
	0.33 0.32

Cobalt ...... v.
	0,13
	
	


	
	
	

It is thus evident that nickel electrodes require the least ex-
cess voltage to overcome irreversibility of the electrodes with
reference to the two gases. As iron is not greatly inferior to
nickel, however, in this respect, and as it is a considerably cheaper
electrode material, it follows that iron will as a rule be the pre-
ferred metal for electrodes. These theoretical considerations sug-
gest however that nickel-plated iron would be a suitable electrode
material and it will be shown later that this material has come
into extended use. A nickel-plated anode and an iron cathode
would represent the best electrode arrangements of these two
metals from the standpoint of over-voltage.

The secondary factors influencing over-voltage are current
density, composition of electrolyte and nature of the electrode
surface. The first two factors are, however, of so much greater
importance in respect to the other properties of the cell, such as
electrode area and strength of solution employed, which governs
internal resistance, that their effect on the excess voltage required
is of secondary importance. The influence upon over-potential

a Coelm and Osaka, Z, anorff. CHem.t 1903, 94f 86.
* Caspapi, JZf. p%Hfc. Ohem., 1899, 30, 89.required to bring about the continuous liberation of
